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Injectors and LHC: Q4-2018 schedules

End all proton physics End injectors,
IS0, EA, AD, nTOF, NA, End LHC NA, EA (06:00)
HiRadMat, AWAKE (06:00) End Clear
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Fr & LHC Pb-Pb ion physics 4 wks
ortl ast Area ion Physics 4 wks
Sa North & East Area Pb ion Physics 4 wk:
[D6:00]
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Magnet training tests to
aiming for 7 TeV after LS2
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Pb-Pb delivered luminosities

Fill 7472
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N _ _ > 05 ®2015
Initial 10 year Pb-Pb luminosity 0.25
goal of 1nblreached in 2 runs. . e
12. Nov 19. Nov 26. Nov
Date
Delivered
(by 03.12.2018)
ATLAS/CMS [ub] 1800 584 X 3 LHCD int. Iumino_sity ~two
. orders of magnitude
ALICE [ub~] 905 433 X2 / above 2015 performance
LHCb [ub] 235 6 X 39
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2021

Quench current (A)

Powering Test
before LS2 (1 week)

All main dipole training quenchesin J#€ LHC since 2008*
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15 quenches done
6.76 TeV equivalent reached

8 sectors reached 6.5 TeV
with about 170 quenches

3 sectors reached about
6.75 TeV with 50 more
guenches

Large difference in
behaviour between
different sectors

S12: slower training than
predicted

2021




LS2 (2019-2020 period): coordination of multi projects

LS2 is
dominated by
LIU

Maintenance & Consolidation  rssesiosenoa

The main projects during LS2

LU AWAKE
(incl. L4 connection)

HL-LHC
e e &
Consolidation (-]
® o DISMAC
® , &
o —© e
LHC experiments ¥ & 3
upgrade T T ® .9 ELENA
® @ ()
SPS Access East Area

SPS Fire Safety consolidation
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Master Schedule of the Long Shutdown 2

| today

2018 2019 2020
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Linac2 Linac4 connection - Linac2 Underground Unacd Beam TeststolBE  JRRPTCTMEIAY commissioning =
" line s (LBE dump)
Linacd New LBE line - PS Swi ch Yard 2019-2020 (L4 main dump)
. = 25 momths 15 months 3.5 months
inacd Connection - Linac4 Transfer tunnel

|
PSB Surface wi rk

Pse PSB Shutdown
15 months + 2 weeks of tnas break 2013-2020

commissioning

2.5 months
PS&TT2 Surface work
Ps e hutd i PS&TT2 Hardware tests
m St | ] 11.5 weeks
18.5 months + 2 weels of xmas break 2019-2020
PS Surface work  Beam
commission
SPS i 1 SPS Shutdown ing
19.5 months + 2 weeks of xmas break 2015-2020 ks
He HC Surface work g+ ine chek
LHC Shutdown
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LS2: Booster

LS2 activities

PS Booster - underground | _

= New 2
B14)

Remove RF cavities

{HRT CO2 100 1 & BRI G2 1011
+ New Wire Scanner x4 (111 1)
i
Refurbishment of the painting?
Warm in and beam

interlock system (EIS) deployment
Consolidation of the B-train

Replace extraction kicker
(Ser K AT4LY,

Replace kicker magnets

Replace bending magnets
{INJ BHIZ182 TXT BIIZ151)

Injection line BI:
= New injection bending (HH/ INJ)
= New Distributor (i 0is10
New Septa (5 i
Relocate baam instrumentation (i (TvA0)
Change of the magnets (Hvis, cazacteff
New BPMs
New beam loss monitors
New RF bypasses

= Change the bending magnets [B7 BHZ10. BTM.BHZ10)

+ Change the beam stopper (ETP ST 10;
+ Upgrade magnets iquuc and add new corrector magnets

Extraction line BTP; see PS4

TZ cooraination) LIU Project

Modification of the beam instrumentations HL-LHC Project
New beam position moniter Fire Safety

New beam loss monitors New PPS
Change the quadrupoles

+ Remove prototype finemet cavities
(GR4 ACV/F 8L1!

All around the machine:

+ Laminated side plate on bending (v raN)

= Parallel shunt resistors on quadrupoles (aue.

yand bending 1BHZ MAIN) magnets (lo be
confimned)

* Removal of th

eating systems

= New Wire Scanner x3 1)

New PSB Injection Region
+ Remove the current sector (11 1
= New H- charge exchange Injection systems

Extraction line BT:

+ New extraction bending (4 7 FxT)
News septum (51 San1l and H1 S
Relocate beam instrumentations (8T 5TV10)
New kicker [STKFA10. BT KFA20)

Change the magnets {17 AvT1L AT AYTI0
oTe gk

New beam loss monitors

e
__ SR

+ New vacuum window on BTM line before
the PSB Dump
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LSZ - g N Ib d LIU Project
+ New internal beam dumps HL-LHC Project
activities i

LSZ PS PS&TT2 - undergrognd

New injection septum + bumper SMH42:
+ New SEMGrid (M.042)
+ New bumper

= New beam wire scanners

(S Sl SS6 SN

+ Replace injection
extra kicker (kFA4s)

= New injection bumpers
(411, 41,43 44

*  New low-beta injection quadrupoles
(56

5 3)
+ Remove kick enhancement quadrupoles

NA S — + De-cabling and cabling

+ New ralentisseurs ¥

+ New vertical beam gas ionization
profile monitor

(5504
* New 80 fast tuner
(5588 an 1
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LS2: SPS

LS2 activities
SPS

Change all the electrostatic septum ZS
(L5S2)

.

New collimators TCDls
New beam loss monitors
New vacuum valves

New UAQ cristal and goniometer pair

Add a vacuum valve
(sector 210)

LHC injection lines TI2 and TI8 (see LHC coordination)

LIU Project
HL-LHC Project
Fire Safety Project
New PPS Project
Consolidations
Maintenance

Upgrade

Reconfiguration of LSS1 (L5831, BA1)
New beam loss monitors

New upgraded scraper

Replace one injection kicker MKP
Reconfiguration of the enlarged
quadrupoles
(11610, 11710, 11810)

Replacement of

the irradiated cables
(LSS 2 TCC2

TDC2, TCC2)

aC coating (QF SSS, MBB 5+ 6-, LSS drifts all)

New beam loss monitors New flanges for the impedance reduction

Replacement MOPOS electronics
(Sextants 1.2.3,458)

.

Extraction protection devices:
Replacement of TPSC4 (LsS4)
Replacement of TPSG6 (L5S6)

& ™ , .
Reconfiguration of LSS5 (ccas, ECxs, (88
New Beam Dump T
New beam loss'monitors
Replace beanygas ionisation profile mos
Replace the synchrotron radiation mon
New kicker magnet with vertical deflectip
dumping MKDV (and generator)
New BGI

Move BSRT

Reconfiguration of the enlarged quadrupoles
(51610, 51810)

De-cabling
Project

@y | @ EN-ACE - J.Coupard & D.Mcfarlane & A Berjillos EDMS
WZX | mermes 1890565

New ac

200 MHz RF power upgrade

(LSS3, BA3, BAF3)

200 MHz low level RF upgrade
Consolidation of BB3 cooling plant
New modern static var
compensator (BEQ1

ess systems

Ne

Fire Safety

Fire compartments

Fires safety systems

Manual fire fithing systems
Automatic fixed fire fihting systems

New emergency lighting systems
New safety cable tray
Consolidation of the B-train

WIC and BIS deployment
Refurbishment of the lift (i
Electrical sub-station consolidation

New rotational Wire
Scanners BWSRE
(LSS4, LSS5)

O

ACE
COORDINATION UNIT
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LS2: SPS highlights
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LHC: LS2 planning (version 1.4)

2019

2020
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LS2: LHC warming-up status (on 31st March 2019)

350

300

Temperature [K]
) 8 3

8

S0

LHC warm up LS2

—S1-2
—52-3
—53-4

s4-5
—55-6
—$6-7
—_—57-8
—s58-1
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LS2: Superconducting Magnet replacements

S4-5
x 1 dipole exchange

s34 ]
X 1 dipole exchange H | EERr
I|" W S e e

- . ! ‘Z_ -. / ;%{}% ...M 1_-‘ \
e \/r’/  me Poiat 4 ( '\_|-\ = v Q\QUL .
// Total x26 LR

« 19 Dipoles exchange

* Paint 3.2

nstallation

e SPS LHCh

e 3 Quadrupoles exchange
Il - « 2 Dipoles removal for 2x11Tfull assembly installation
$23 | o2 .+ 2 CCremovalfor2x CC full assemblyinstallation
x 5 dipoles exchange I W - S 6-7
x 1 LECL.11R2remaova . ., Foim2 x 1 dipole removal for
for cryo assembly I e H K 11T installation

Point 1.8 Point 1 re

x 1 dipole removal
for 11T installation

x 9 dipoles exchange x 1 dipole exchange
x 1 LEBR.11L2removal for

cryo assemblyinstallation

ELQA at warm

IC openings in Sector 8-1
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Aperture in 15R8 : MUFO => ULO

Aperture restriction: »
<> Measured at injection and 6.5 TeV

4 4,

~_ Status of LHC injectors and LHC start-up
cw SPC

~7 Frédérick Bordry
7 15t June 2015



LS2: HL-LHC civil engineering status

Completion of the shaft excavation at Point 1

| ‘x“a - “‘“, ‘

\ = . R S
Accelerator Status during LS2
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15
15t April 2019



LS2: HL-LHC civil engineering status

Completion of the shaft excavation at Point 5

Shatft picture seen from the top Start of cavern excavation at Point 5
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LS2: The Long Shutdown 2 — Dashboards & Broken lines

LS2 Dashboard

Schedule

f;
/
/
Catalog
Schedule
Cables-Fibres
Cables
Fibres
DISMAC
Diode Consolidation
Magnet Exchange Campai...
Specialinterventions

Equipment Readiness

The progress of the LS2 could be followed with dashboards updated
every week:

https://Incdashboard.web.cern.ch/Ihcdashboard/Is2

Accelerator Status during LS2
RRB

Frédérick Bordry

15t April 2019



\C7. The LS2 is a marathon and
§ will not be all plain sailing but

) S thanks to a solid preparation
\‘ A and to the dedication of

numerous persons, a
successful start respecting
}P%. the motto:

A g~ 15 Safety
: S e, S s ";Z',’_,_f.‘ . 2nd Qu al |ty
| 6._5-_ . still 35 7 km ~ 34 Schedule

Thanks for your attention
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